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Abstract;UD\PLFURFRPSXWHGWRPRJUDSK\PLFUR&7LVDQRQLQYDVLYHLPDJLQJWHFKQLTXHWKDWFDQSURGXFH
GHWDLOHG ' LPDJHV RI VPDOO REMHFWV LQ YHU\ KLJK UHVROXWLRQ7KH REMHFWLYH RI WKLV UHVHDUFKZDV RSWLPL]H WKH
DFTXLVLWLRQDQGUHFRQVWUXFWLRQPLFUR&7SDUDPHWHUVRIVR\EHDQDQGFRUQLPDJHVIRUDSSURSULDWHYLVXDOL]DWLRQRI
WKHVHHGLQWHUQDOPRUSKRORJ\6HHGVZHUHVFDQQHGXVLQJWKH6N\6FDQEHQFKWRSPLFUR&7VFDQQHUZLWKD
GHWHFWRUSL[HOVL]HRIP2SWLPDOLPDJHVZHUHREWDLQHGXVLQJURWDWLRQVWHHSRIWRWDOURWDWLRQRIDQG
¿YHDYHUDJLQJIUDPHVIRUHDFKVHFWLRQGXULQJDFTXLVLWLRQ,QDGGLWLRQWRSURYLGLQJDUHGXFWLRQLQDERXWRQHKRXULQ
WKHDFTXLVLWLRQWLPHZKHQFRPSDUHGWRWKHXVHRIDOXPLQXP¿OWHUWKHLPDJHVREWDLQHGZLWKRXW¿OWHUSURPRWHGD
VKDUSHUYLVXDOL]DWLRQRIWKHVHHGLQWHUQDOVWUXFWXUHVDVWKHFHQWUDOF\OLQGHUDQGOLSLGDFFXPXODWLRQVSRWVLQVR\EHDQ
VHHGDQGVWUXFWXUDOGLIIHUHQFHVDPRQJWKHHQGRVSHUPFRW\OHGRQDQGHPEU\RD[LVLQFRUQVHHG)RUWKHDSSURSULDWH
H[DPLQDWLRQRILQWHUQDOPRUSKRORJLFDOSDUDPHWHUVRIVR\EHDQDQGFRUQVHHGVXVLQJWKH6N\6FDQPLFUR&7
PHWDO¿OWHUVKRXOGQRWEHXVHGIRULPDJHDFTXLVLWLRQDQGUHFRQVWUXFWLRQVKRXOGEHLQFOXGHULQJDQGEHDPKDUGHQLQJ
DUWLIDFWFRUUHFWLRQDQGVPRRWK¿OWHULQJDVZHOO
Keywords: Glycine maxZea maysLPDJHDQDO\VLV;UD\WRPRJUDSK\VHHGTXDOLW\
1. Introdução
$PLFURWRPRJUD¿DGHUDLRV;PLFUR7&pXPDWpFQLFDTXHSHUPLWHDREWHQomRGHLPDJHQVFRPDOWD
UHVROXomRGHVHo}HVWUDQVYHUVDLVGHXPREMHWRHGHIRUPDQmRGHVWUXWLYDQDVTXDLVVmRPDSHDGRVSDUkPHWURVItVL-
FRVFRPRDGHQVLGDGHHDSRURVLGDGHGHFDGDUHJLmRLQWHUQD(VVDVVHo}HVVmRDSUHVHQWDGDVQDIRUPDGHLPDJHQV
ELGLPHQVLRQDLVTXHSRGHPVHUFRPSRVWDVHREWHUREMHWRVYLUWXDLVHPHVFDODWULGLPHQVLRQDO/$662HWDO$
XWLOL]DomRGDPLFUR7&QDVFLrQFLDVDJUiULDVLQLFLRXVHQDGpFDGDGHFRPRXVRGHHTXLSDPHQWRVFXVWRPL]DGRV
0$&('20$&('2HWDOPDVDSDUWLUGHWHYHJUDQGHLPSXOVRGHYLGRDRDSDUHFLPHQWRGH
HTXLSDPHQWRVFRPHUFLDLVFRPFXVWRDFHVVtYHO9$=HWDO%(/,1,HWDO
$DSOLFDomRGDPLFUR7&SDUDDYDOLDomRGDPRUIRORJLDLQWHUQDGHVHPHQWHVDLQGDpEDVWDQWHUHVWULWDVHQ-
GRHQFRQWUDGRVQDOLWHUDWXUDSRXFRVWUDEDOKRVXWLOL]DQGRHVVDWpFQLFD2SULPHLURSDVVRSDUDDDYDOLDomRGHQRYRV
PDWHULDLVXWLOL]DQGRRVPLFURWRPyJUDIRVGHUDLRV;FRQVLVWHQDGH¿QLomRGRVSDUkPHWURVGHDTXLVLomRHUHFRQVWUX-
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omRTXHSURPRYDPDREWHQomRGHLPDJHQVQtWLGDVHFRPRPtQLPRSRVVtYHOGHDUWHIDWRV1RFDVRGDVVHPHQWHVGH
VRMDHPLOKRHVVHVSDUkPHWURVDLQGDQmRIRUDPHVWDEHOHFLGRVHSRUWDQWRSDUDTXHHVVDWpFQLFDSRVVDVHUH[SORUDGD
HPHVWXGRVYLVDQGRjLGHQWL¿FDomRGHSUREOHPDVDVVRFLDGRVjPRUIRORJLDLQWHUQDGHVVDVVHPHQWHVDSULRULGDGHp
GH¿QLUDVFRQGLo}HVPDLVDSURSULDGDVSDUDDREWHQomRGHLPDJHQVGHDOWDTXDOLGDGH
2REMHWLYRGHVVDSHVTXLVDIRLRWLPL]DURVSDUkPHWURVGHDTXLVLomRHUHFRQVWUXomRGHLPDJHQVGHVHPHQWHV
GHVRMDHPLOKRXWLOL]DQGRRPLFURWRPyJUDIRGHUDLRV;6N\6FDQSDUDYLVXDOL]DomRDGHTXDGDGDPRUIRORJLD
LQWHUQDGHVHPHQWHV
2. Materiais e Métodos
6HPHQWHVGHVRMDFXOWLYDU&'HGHPLOKRKtEULGR%3:IRUDPVXEPHWLGDVjDQiOLVHQRPLFUR-
WRPyJUDIRGHUDLRV;6N\6FDQGR/DERUDWyULRGH7pFQLFDV1XFOHDUHVGD(PEUDSD,QVWUXPHQWDomR$JURSH-
FXiULDHP6mR&DUORV63
3DUDDDTXLVLomRGDVLPDJHQVGRVFRUWHVWRPRJUi¿FRVIRLXWLOL]DGRXPVXSRUWHHVSHFt¿FRGHODWmRHRDGH-
TXDGRSRVLFLRQDPHQWRGDVVHPHQWHVIRLGH¿QLGR¿[DQGRDVHPHQWHGHVRMDQRVXSRUWHHPDQWHQGRDUHJLmRRSRVWD
DRKLORYROWDGDSDUDEDL[RHDGHPLOKRPDQWHQGRVHDUHJLmRGRHPEULmRYROWDGDSDUDFLPD)RLXWLOL]DGD¿WDGX-
SODIDFH09+%SDUDSRVLFLRQDUDVHPHQWHQRVXSRUWHHUHFREULPHQWRFRPSDUD¿OPHSDUDVXD¿[DomR)LJXUD
)LJXUD  6HPHQWHV GH VRMD $ HPLOKR % SRVLFLRQDGDV QR LQWHULRU GRPLFURWRPyJUDIR ¿[DGDV QR
VXSRUWHGHODWmRFRPDX[tOLRGH¿WDGXSODIDFHHUHFREHUWDVFRPSDUD¿OPH
1DGH¿QLomRGRVSDUkPHWURVGHDTXLVLomRGDVVHo}HVWUDQVYHUVDLVGHVHPHQWHVGHVRMDHGHPLOKRIRUDP
DQDOLVDGDVDVUHVROXo}HVGHFkPHUDGH[SL[HOVPRGR.H[SL[HOVPRGR.FRPHVHP
DXWLOL]DomRGH¿OWURGHDOXPtQLR7DPEpPIRUDPDYDOLDGRVGLIHUHQWHVSDVVRVGHURWDomRDQJXODUHPURWDomRWRWDO
GHRXHQ~PHURGHTXDGURVframesSDUDREWHQomRGDPpGLDHPFDGDSDVVRGHURWDomR
1DUHFRQVWUXomRGDVLPDJHQVIRLXWLOL]DGRRVRIWZDUH15HFRQHIRUDPDYDOLDGDVGLIHUHQWHVYDULDo}HVQR
SRUFHQWXDOGHFRUUHomRGRDUWHIDWRGHbeam hardeningHDOpPGRVSDUkPHWURV
GHFRUUHomRGHDUWHIDWRGHDQHOH¿OWURSDUDUHGXomRGRUXtGRFRPYDORUHVYDULDQGRGHDHGHDUHVSHF-
WLYDPHQWH(PIXQomRGRWDPDQKRPpGLRGDVVHPHQWHVGHVRMDHGHPLOKRHSDUDDYLVXDOL]DomRWRWDOGDVVHPHQWHV
IRLHVWDEHOHFLGDXPDUHVROXomRHVSDFLDOWtSLFDGHDSUR[LPDGDPHQWHP
3. Resultados e Discussão
2VWHPSRVSDUDDTXLVLomRGDVVHo}HVWRPRJUi¿FDVGDVHPHQWHGHVRMDVHPRXVRGR¿OWURGH$OIRUDPGH
DSUR[LPDGDPHQWHPLQQRPRGR.7DEHODHPLQQRPRGR.GDGRVQmRDSUHVHQWDGRV&RPLVVR
RSWRXVHSHORPRGR.GHYLGRDRPHQRUWHPSRGHDTXLVLomRGDVLPDJHQVHDYLVXDOL]DomRDGHTXDGDGDVHVWUXWXUDV
LQWHUQDVGDVVHPHQWHVGHVRMDHGHPLOKR2XWURVSDUkPHWURVGHDTXLVLomRHVWDEHOHFLGRVIRUDPURWDomRWRWDOGH
SDVVRDQJXODUGHHFLQFRTXDGURVframesSDUDREWHQomRGDPpGLDHPFDGDSDVVRGHURWDomR
7DEHOD 3DUkPHWURVGH¿QLGRVSDUDDTXLVLomRH UHFRQVWUXomRGRVFRUWHV WRPRJUi¿FRVGDV LPDJHQVGH
VHPHQWHVGHVRMDHPLOKRXWLOL]DQGRRPLFURWRPyJUDIRGHUDLRV;6N\6FDQ
3DUkPHWUR 6RMD 0LOKR
VHP¿OWUR ¿OWUR$O VHP¿OWUR
Aquisição (modo 2K)
7DPDQKRGRSL[HOP   
5RWDomRWRWDO   
3DVVRGHURWDomR   
1~PHURGHTXDGURVframes 5 5 5
7HPSRGHDTXLVLomRPLQ   
Reconstrução (software NRecon)
&RUUHomRGHbeam hardening    
&RUUHomRGHDUWHIDWRGHDQHOring   
)LOWUDJHPGRUXtGRsmoothing   
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$VLPDJHQVDGTXLULGDVVHPRXVRGR¿OWURGH$ODSUHVHQWDUDPRDUWHIDWRGH LPDJHPFRQKHFLGRFRPR
beam hardeningHQGXUHFLPHQWRGHIHL[HTXHSRGHVHUHYLGHQFLDGRQRVKLVWRJUDPDVGHSRUFHQWDJHPGHYR[HOV
HPIXQomRGHWRQVGHFLQ]D)LJXUDVDHF(VVHHIHLWRpDVVRFLDGRjSUHVHQoDGHIyWRQVGHEDL[DHQHUJLDJHUDGRV
QRWXERGHUDLRV;WDPEpPREVHUYDGRSRU9D]HWDOHPDPRVWUDVGHVRORTXDQGRQmRIRLXWLOL]DGR¿OWUR
PHWiOLFRGXUDQWHDDTXLVLomRGDVLPDJHQV(QWUHWDQWRTXDQGRIRLXWLOL]DGR¿OWURGH$OHVVHVDUWHIDWRVIRUDPUHGX-
]LGRVGUDVWLFDPHQWHGHYLGRDRFRUWHGDTXDVHWRWDOLGDGHGRVIyWRQVGHEDL[DHQHUJLD)LJXUDE
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c
)LJXUD+LVWRJUDPDVGHSRUFHQWDJHPGHYR[HOVQDVGLIHUHQWHVFRQ¿JXUDo}HVGHbeam hardening%+
GXUDQWHDUHFRQVWUXomRGDVVHo}HVWRPRJUi¿FDVGHVHPHQWHVGHVRMDQDDXVrQFLDDHSUHVHQoDEGH¿OWURGH$OH
GHPLOKRQDDXVrQFLDGH¿OWURGH$OF
&RPDFRUUHomRGHbeam hardeningGHHQDVLPDJHQVGDVHPHQWHGHVRMDHGHPLOKRDGTXLUL-
GDVVHPXWLOL]DomRGH¿OWURGH$OREWHYHVHDFRQGLomRyWLPDSDUDUHFRQVWUXomRGDVLPDJHQV$OpPGHUHGX]LUHP
DSUR[LPDGDPHQWHKRWHPSRGHDTXLVLomR7DEHODHVVDVFRQ¿JXUDo}HVSURSRUFLRQDUDPXPDYLVXDOL]DomRPDLV
QtWLGDGDVHVWUXWXUDVLQWHUQDVGDVHPHQWHGHVRMDHL[RGRHPEULmRHSRQWRVGHDF~PXORGHyOHRHPFRPSDUDomR
FRPDVLPDJHQVDGTXLULGDVFRPXWLOL]DomRGH¿OWURGHDOXPtQLR)LJXUD1DVHPHQWHGHPLOKRIRLSRVVtYHOLGHQ-
WL¿FDUFRPGHWDOKHVDRFRUUrQFLDGHLQM~ULDVPHFkQLFDVLQWHUQDVHDVHVWUXWXUDVDQDW{PLFDVFRPRRVJUkQXORVGH
DPLGRGRFRWLOpGRQHHRHL[RGRHPEULmR)LJXUDVJHK
3DUDDUHFRQVWUXomRGDVVHo}HVWRPRJUi¿FDVGDVVHPHQWHVGHVRMDHPLOKRDVFRQGLo}HVLGHDLVIRUDPREWL-
GDVXWLOL]DQGRVHRPi[LPRGHFRUUHomRGHDUWHIDWRGHDQHOH¿OWURVSDUDUHGXomRGHUXtGRVGHGHQWURGHXPD
HVFDODYDULDQGRGHD7DEHOD2WHPSRPpGLRSDUDUHFRQVWUXomRGDVVHo}HVWRPRJUi¿FDVSDUDYLVXDOL]DomR
HP'IRLGHDSUR[LPDGDPHQWHKSDUDFDGDVHPHQWHXWLOL]DQGRWUrVFRPSXWDGRUHVhost + cluster
2VUHVXOWDGRVREWLGRVQHVVDSHVTXLVDUHSUHVHQWDPXPDYDQoRVLJQL¿FDWLYRGRFRQKHFLPHQWRVREUHDQiOLVH
GHLPDJHQVHP7HFQRORJLDGH6HPHQWHVHYLGHQFLDQGRRSRWHQFLDOGHXWLOL]DomRGDPLFUR7&SDUDDDYDOLDomRGD
PRUIRORJLDLQWHUQDGHVHPHQWHVGHVRMDHGHPLOKRHPHVFDODWULGLPHQVLRQDOHFRPDOWRJUDXGHGH¿QLomR$LQGDRV
SDUkPHWURVGHDTXLVLomRHUHFRQVWUXomRSRGHUmRDX[LOLDUQDDGHTXDomRGDDQiOLVHSDUDVHPHQWHVGHRXWUDVHVSpFLHV
HHPGLIHUHQWHV¿QDOLGDGHVFRPRDDYDOLDomRGDRFRUUrQFLDGHLQM~ULDVPHFkQLFDVGHLQM~ULDVFDXVDGDVSRULQVHWRV
GHDQRUPDOLGDGHVHPEULRQiULDVRXGHRXWUDVDOWHUDo}HVPRUIROyJLFDVSURYRFDGDVSRUDJHQWHVELyWLFRVHDELyWLFRV
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)LJXUD6Ho}HVWRPRJUi¿FDVGHXPDVHPHQWHGHVRMDQDVGLUHo}HVD[LDODGFRURQDOEHHVDJLWDO
FIDGTXLULGDVFRPHVHP¿OWURGH$OHUHFRQVWUXtGRVFRPFRUUHomRGH%+ VHP¿OWURHFRP¿OWUR
$OFRUUHomRGHDUWHIDWRGHDQHO H¿OWUDJHPGHUXtGR 6HPHQWHGHPLOKRLPDJHPGHWDOKDGDGDVVHo}HVGR
HL[RHPEULRQiULRQDVGLUHo}HVD[LDOJFRURQDOKHVDJLWDOLDGTXLULGDVVHP¿OWURGH$OFRPFRUUHomRGH%+
 DUWHIDWRGHDQHO H¿OWUDJHPGHUXtGR 
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4. Conclusões
3DUDDYLVXDOL]DomRDGHTXDGDGDPRUIRORJLDLQWHUQDGHVHPHQWHVGHVRMDHGHPLOKRXWLOL]DQGRRPLFURWR-
PyJUDIR6N\6FDQQmRGHYHVHUXWLOL]DGR¿OWURPHWiOLFRGXUDQWHDDTXLVLomRGDVVHo}HVHQDUHFRQVWUXomRGDV
LPDJHQVGHYHPVHUDSOLFDGRVFRUUHomRGHDUWHIDWRGHDQHO ¿OWURVSDUDUHGXomRGHUXtGRVsmoothing H
FRUUHomRGHbeam hardeningGHHSDUDDVVHPHQWHVGHVRMDHPLOKRUHVSHFWLYDPHQWH
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